P63 gene mutations and human developmental syndromes.
The P63 gene is a recently discovered member of the p53 family. While P53 is ubiquitously expressed, p63 is expressed specifically in embryonic ectoderm and in the basal regenerative layers of epithelial tissues in the adult. Complete abrogation of P63 gene function in an animal model points to the relevance of P63 for the proper development of ectodermally derived tissues. The p63 knockout mouse dies at birth and has truncation of the limbs, as well as absence of epidermis, prostate, breast, and urothelial tissues, apparently reflecting ectodermal stem cell loss. A number of dominant human syndromes have been mapped to chromosome 3q27 and ultimately to mutations in the p63 gene. These syndromes have abnormal limb development and/or ectodermal dysplasia and include ectrodactyly, ectodermal dysplasia, clefting syndrome; ankyloblepharon, ectodermal dysplasia, clefting syndrome; acro-dermato-ungual-lacrimal-tooth syndrome; limb-mammary syndrome; as well as nonsyndromic split hand/foot malformation. The pattern of heterozygous mutations is distinct for each of these syndromes. Consistent with this syndrome-specific mutational pattern, the functional consequences of mutations on the p63 proteins also vary, invoking dominant-negative and gain-of-function mechanisms rather than a simple loss of function.